We claim: 

L An optical evaluation apparatus for use in /processing a 
substrate having a semiconductor region in a/ chamber, said 
apparatus comprising: 
5 a first light source for generating exciting light? 

a second light source for generatinymeasurement light; 

a first light guiding member for intermittently supplying 

/ 

rf=i the exciting light generated from said first light source to 

p the semiconductor region of the substrate in said chamber; 

350 a second light guiding member^or supplying the measurement 

=p light generated from said second light source to said 
s semiconductor region; //// * 

reflectance measuring" means for measuring a reflectance of 

s / / ; 

|j the measurement light supplied to said semiconductor region; 

S / / 

1=5 a third light guiding member for causing the measurement 

/ / I ' 

light reflected from said semiconductor region to be incident 

/ / V 

upon said reflectance measur ing^means ; and 

/ / ; 

change calculating means for receiving an output from said 

I / / 

reflectance measuring means and calculating a change rate of 

/ / 

20 the reflectanc^^of^the measurement light by dividing a 

difference between the respective reflectances of the 

/ 

measurement light in the presence and absence of said exciting 



light supplied to said semiconductor region by the reflectance 

/ 

of the measurement light in the absence of the exciting light. 

/ 

25 2, M optical evaluation apparatus according to claim 1, 
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wherein said second light guiding member causes said 
measurement light to be incident upon a surface of said 
substrate in a direction approximately- perpendicular thereto. 

3. An optical evaluation apparatus according to claim 2, 
wherein said first light guiding member causes said exciting 
light to be incident upon the surface of^ said substrate in a 
direction approximately perpendicular /^hereto. 

4. An optical evaluation apparatus according to claim 3, 
further comprising ^ 

optical axis adjusting means' for guiding said exciting 
light and said measurement flight onto a common optical axis 
before said exciting light /and said measurement light is 
supplied to said semiconductor region, wherein 

said second light guiding member is composed of a mirror 
for supplying the measurement light and exciting light, each 
guided onto the common'' optical axis by said optical axis 



// / 

adjusting means, t;o the surface of said substrate in a 



direction approximately perpendicular thereto and upwardly 
transmitting the measurement ligktand exciting light reflected 

from said semiconductor region. 

I,/ , 

5. An opticalii evaluation apparatus according to claim 1, 
further comprising^e4troscopic means for receiving the 
measurement light reflected from said semiconductor region, 
separating sai'd measurement light, and sending the separated 
measurement light to said reflectance measuring means. 
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6. An optical evaluation apparatus according to 



cl^im 1, 



20 



wherein said first and second light sources are composed of a 
single common light source for generating a wide spectrum of 



light of wavelengths including wavelengths of said exciting 
light and wavelengths of said measurement light, /Said apparatus 
further comprising t 

a beam splitter for splitting the wide/ spectrum of light 
generated from said common light source into the exciting light 
and the measurement light? and 




d»0 spectroscopic means for receiving the measurement light 

m / / / 1 

^ reflected from said semiconductor region, separating said 

0 / // / 

a measurement light, and sending the separated measurement lioht 

o / / / / 

Ni to said reflectance measuring means,/ 

H / / / / 

^ said first and second light guiding members being placed in 

s 7 / ! / 

a?5 such a position as to' receive the light from said splitter. 

/ / 1/ 

7o An optical evaluation apparatus according to claim 1, 

wherein said change calculating— means calculates only the 

/ / 

change rate of the reflectance of said measurement light at a 

/ / 

specified energy /value of the measurement light which provides 

' / * 

a near extremal ( value in a spectrum of the change rate of the 
reflectance of th^jmeeisurement light o 

8* An optical evaluation apparatus according to claim 1, 
further comprising 

a filter for receiving the measurement light reflected from 
25 said semiconductor region, transmitting only the measurement 
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light of a wavelength in a specified range , and sending the 
transmitted measurement light to said reflectance measuring 
means . 

9o An optical evaluation apparatus according to claim 7, 
wherein said specified energy value of the measurement light is 



any value included in a range of 3.2/to 3o6 eVo 

/ 

10 * An optical evaluation apparatus according to claim 1, 

/ 

wherein said reflectance measuring means measures the 

/ 

reflectance of the light of a wavelength of 600 nm or less» 



|J0 11 • An optical evaluatipn/ apparatus according to claim 10, 

J: wherein said reflectance/^ measuring means measures the 

5 reflectance of the light of a wavelength 300 to 600 ran, 

0 _ / ! / 

M 12 o An optical evaluation apparatus according to claim 1, 

tfl wherein said first light guiding member intermittently emits 

b ; \ / 

E5 said exciting light I at a frequency of t kHz or less . 

• 'f. / 

13. An optical evaluation apparatus according to claim 1, 

/ \ / 
said apparatus being^^c^ti^ea by using an ellipsometric 

spectroscope o / 

' / , ; 

14 o An optical evaluation apparatus for evaluating an 

■ / ■ / 

20 electric property of an insulating film formed on a 

A / 

semiconductor ^region of a substrate, said apparatus comprising s 

/ 

a first light source for generating exciting light; 

a second light source for generating measurement light? 

a first light guiding member for intermittently supplying 

25 the exciting light generated from said first light source and 

/' 

123 



transmitted by said insulating film to the semiconductor region 
immediately under the insulating film; 

a second light guiding member for supplying the measurement 
light generated from said second light source and transmitted 

by said insulating film to the semiconductor region 

// 

intermittently supplied with said exciting light; 

■/ 

*/ 

reflectance measuring means for measuring a reflectance of 

S7 / 

-the measurement; light; supplied to said /semiconductor region; 

/' f 

a third light guiding member for /causing the measurement 

/ / 

light reflected from said semiconductor region to be incident 



/ // / 



upon said reflectance measuring means; 

/ .7 / 

change calculating means/ for receiving an output from said 

' / >*/ 

reflectance measuring means knd calculating a change rate of 

•■' " // 

the reflectance of / the/ measurement light by dividing a 

/>. • 
difference between the /respective reflectances of the 

' i\ 

measurement light in the/presence and absence of said exciting 

b' \ / 

light supplied to said /semiconductor region by the reflectance 

J \ / 
of the measurement light in\^e^absence of the exciting light; 

and • /' / 



evaluating means for evaluating the electric property of 

V J 

said insulating^f ilm based on the change rate of the 
reflectance of said measurement light „ 

15 o An optical evaluation apparatus according to claim 14, 
wherein said evaluating means judges the insulating film to be 
good only/ when the change rate of the reflectance of the 
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measurement light at; a specified energy value of the 

/ 

measurement light which provides a near extremal value in a 

/ 

spectrum of the change rate of the reflectance of the 



/ 



measurement light corresponds to a proper capacitance value of 

/ 

the insulating film* 

16 * An optical evaluation apparatus according to claim 14, 
wherein said specified energy value of the measurement light is 
any value included in a range of 3f2 to 3«6 eVo 

17 o An optical evaluation apparatus according to claim 14, 
further comprising spectroscopic means for receiving the 
measurement light ref lected^vf rom said semiconductor region, 
separating said measurement light, and transmitting the 
separated measurement /light to said reflectance measuring 

' 7 

means o / ./{ 

■ //■■/ 

18. An optical evaluation apparatus according to claim 14, 
further comprising a' filter for receiving the measurement light 
reflected from said semiconductor region, transmitting only the 
measurement light / of a wavelength in a specified range 



/ 



corresponding to said specified energy value of the measurement 

/'< / 

light, and sending the transmitted measurement light to said 

/ ' / 

reflectance measuring means . 

19 o An optical evaluation apparatus according to claim 14, 

I; 

wherein^/ said reflectance measuring means measures the 
reflectance of the measurement light of a wavelength of 600 nm 



or less 
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20. An optical evaluation apparatus according to^laim 19 , 
wherein said reflectance measuring means measures the 



reflectance of the measurement light of a wavelength of 300 to 
600 nm. 



21 o An optical evaluation apparatus according to claim 14, 




said apparatus being constituted by using an ellipsometric 
spectroscope 0 

22 o An optical evaluation apparatus according to claim 14, 

/,» 

said apparatus being attached to chamber used to form an 
oxide film for a semiconductor device* 

23 o An optical evaluation apparatus according to claim 14, 

'/I 

wherein said second light source /is an Xe lamp e 

/ / 

24 * An optical evaluation apparatus according to claim 14, 

■ /■ / 

wherein said first light/ source is an Ar ion laser or a He-Ne 

/ / / 
laser. / /? « 

! ft / 

25 o An optical evaluation apparatus according to claim 14, 



wherein said first light: guiding member intermittently emits 

/ ••' : /" / 
said exciting light at a frequency of 1 kHz or less. 



/ - / / 

26 o An apparatus f or \manuf acturing a semiconductor device. 

// \ 
said apparatus comprising: 

. ; / 

a chamber for containing a substrate having a semiconductor 
region; 

/ 

processing means for performing processing with respect to 
said substrate in said chamber; 

first light supplying means for intermittently supplying 
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exciting light to the semiconductor region of saad substrate 

placed in said chamber; 

/ 

a second light supplying means for supplying measurement 
light to said semiconductor region; jf 



/ 



reflectance measuring means for measuring a reflectance of 

/ 

the measurement light supplied to said' semiconductor region; 

/" 

change calculating means for receiving an output from said 

/ 

reflectance measuring means and calculating a change rate of 
the reflectance of the measurement light by dividing a 
difference between the respective reflectances of the 
measurement light in the presence and absence of said exciting 
light supplied to said semiconductor region by the reflectance 



of the measurement lights in the absence of the exciting light; 

and / /' / 

/ / / 

processing cc^ptrol means for receiving an output from said 

/ // : 

change calculating means during the processing performed by 

/ / / / / 
said processing means and controlling a condition for said 

/ <' : /' 

processing based on? said change rate of the reflectance • 

/ v / 

27. An apparatus for manufacturing a semiconductor device 



according to claim 26^wherein said processing means generates 
a plasma in^ said chamber and performs etching with respect to 

said semiconductor region by using the generated plasma „ 

\ J 

28 o An apparatus for manufacturing a semiconductor device 

/' 

according to claim 26, wherein said processing means generates 

i 

a plasma in said chamber and performs light dry etching by 
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using the generated plasma so as to remove a damaged layer 
caused by etching performed with respect to saip semiconductor 
region « 

29 o An apparatus for manufacturing a semiconductor device 

according to claim 26, wherein said processing means introduces 

/ 

an impurity into said semiconductor region 0 

30 o An apparatus for manufacturing a semiconductor device 
according to claim 26, wherein said processing means performs 
annealing after impurity ions are implanted in said 

/ 

semiconductor region o / 

3io An apparatus for manufacturing a semiconductor device 



according to claim 26, /wherein said processing means forms a 
thin insulating film on said semiconductor region o 

32 o An apparatus/ for manufacturing a semiconductor device 

/■■' / 

according to claim /26, wherein / 

a thin insulating film has been formed on said 
/ ■ \ / 
semiconductor region andV 

said processing means performs dry etching to remove said 

v / 

insulating film ^fsrbm a top surface of said semiconductor 
region o / 

33, An /apparatus for manufacturing a semiconductor device 
according/ to claim 26, wherein an angle formed between said 
measurement light supplied by said second light supplying means 

and a surface of said substrate is larger than an angle formed 

/ 

between said exciting light supplied by said first light 

128 



supplying means and the surface of said substrate 



34 o An apparatus for manufacturing a semiconductor device 

/ 

according to claim 26 , wherein said second light supplying 
means supplies the measurement light ,to a surface of said 
substrate in a direction approsimately^erpen^icular thereto. 

35 o An apparatus for manufacturing a semiconductor device 

/// "* 

according to claim 34, wherein said first light supplying means 

/ 



supplies the exciting liglit to/ the surface of said substrate in 

/ / / 

a direction approximately perpendicular thereto, 

y 

36. An apparatus for manufacturing a semiconductor device 



according to claim 34, wherein said first^light supplying means 



intermittently emits said( esciti-ng light at a frequency of 1 



kHz or lesso / / 

/ / . 

37. An apparatus fear manufacturing a semiconductor device 

t(- / / 

according to c&adm 26, wherein said second light supplying 
means and said reflectance measuring means are constituted bv 

/ 

using an ellipsom^tric spectroscope* 

"V 38. An optical evaluation method/ for evaluating processing 
performed with respect to a substrate having a semiconductor 
region in a chamber, said method comprising the steps of % 

supplying measurement light/tjb the semiconductor region of 
said substrate in said chamber] 

intermittently supplying ^exciting light to said 
semiconductor region; and 

calculating a change rafte of a reflectance of the 
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measurement light: by dividing a difference between the 

/ 

respective reflectances of the measurement light in the 
presence and absence of said exciting flight supplied to said 
semiconductor region by the reflectance of the measurement 
light in the absence of the excitincj light* 

39 o An optical evaluation method according to claim 38, 
wherein said measurement light is^supplied to a surface of said 
substrate in a direction approxWately^perpendicular thereto in 
said step of supplying the measurement light. 

40 o An optical evaluation method according to claim 39, 
wherein said exciting light is supplied to the surface of said 
substrate in a direction approximately perpendicular thereto in 
said step of supplying th^ exciting light* 

41 o An optical evaluation iJethod according to claim 38, 
wherein said processing is a plasma etching process performed 
with respect to said semiconductor region* 

42 o An optical evaluation net hod according to claim 38, 
wherein said processing is a light dry etching process for 
removing a damaged layer caused by plasma etching performed 
with respect to said semiconductor region* 

43 * An optical evaluation method according to claim 38, 
wherein said processing is a process of introducing an impurity 
into said semiconductor region* 

44 * An optical evaluation metahod according to claim 38, 
wherein said processing is an annealing process performed after 
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impurity ions are implanted in said semiconductor region, 

45 o An optical evaluation method according to claim 38 , 

wherein said processing is a process of forming an insulating 

film on said semiconductor region/ 

46* An optical evaluation method according to claim 38, 

wherein said processing is a dry etching process for removing 

an insulating film from a top/ surface of said semiconductor 

region o 

47 o An optical evaluation method according to claim 38, 
wherein said semiconductor/ region is composed of n-type 
silicon o 

48 o An optical evaluation method according to claim 38, 
wherein said exciting lidlvt is intermittently emitted at a 
frequency of 1 kHz or lpss in said step of supplying the 
exciting light „ 




^49. A method of manufacturing ^semiconductor device, said 
method comprising; 

a first step of fo^o a substrate having a semiconductor 
region; 

a second step of ev^u^ting an optical property of said 
semiconductor region; 

a third step of perf 
to said semiconductor 

a fourth step of 
process based on 



ing an etching process with respect 
on; and 

a condition for said etching 
optical property of said semiconductor 
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region evaluated in 




E5 
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50. A method of manufacturing a semiconductor device 
according to claim 49, f wherein said second step includes the 
steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said 
semiconductor region? and 

calculating a change rate of a reflectance of the 
measurement light oy dividing a difference between the 
respective reflectances of the measurement light in the 

of said exciting light supplied to said 
by the reflectance of the measurement 
of the exciting light. 

51. A method ofl manufacturing a semiconductor device 
according to claim [50, wherein the change rate of the 
reflectance of the measurement light of a wavelength of 600 ran 

in said step of calculating the change 



presence and absence 
semiconductor region 
light in the absence 



or less is calculated 



rate of the reflectance. 



52 o A method of 
according to claim 



manufacturing a semiconductor device 
51, wherein the change rate of the 



reflectance of the measurement light of a wavelength of 300 to 



600 run is calculated lin said step of calculating the change 
rate of the reflectance. 

53 . A method of 1 manufacturing a semiconductor device 



25 according to claim 50, wherein the change rate of the 
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reflectance of -the measurement light at a specified energy 
value of the measurement ligh/c which provides a near extremal 
value in a spectrum of the change rate of the reflectance of 
the measurement light is calculated in said step of calculating 
the change rate of the reflectance^ 



54 o A method of manufacturing /jk semiconductor device 
according to claim 53, wherein said /specif ied energy value of 
the measurement light is any valu^/included in a range of 3o2 
to 3,6 eV. 

55 o A method of manufacturing a semiconductor device 
according to claim 50, w$erein said exciting light is 
intermittently emitted at frequency of 1 kHz or less in said 
step of supplying the exdlting light o 

56 o A method of ^manufacturing a semiconductor device 
according to claim ty3 , wherein dry etching using a plasma is 
performed in said/^hird step., 



57 o A method Sof manufacturing a semiconductor device 
according to claim 56\ said method further comprising, prior to 
said second step, the Steps of: 

depositing an int^rlayer insulating film on said 
semiconductor region of sa±d substrate; and 

selectively removing saik interlayer insulating film by 
plasma etching to form an opening reaching said semiconductor 
region , wherein 

said second step includes evalu^ing an optical property of 
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the semiconductor region exposed at a bottom surface of said 
opening, \ 

said third step includes performing light dry etching with 
respect to the semiconductor region exposed at the bottom 
surface of said opening to remove a damaged layer caused by 
said plasma etching,! and 

said fourth step includes controlling a condition for the 
etching process based\on a result of evaluating the optical 
property of said semiconductor region <> 

58 o A method of manufacturing a semiconductor device 
according to claim 57, wherein 

regions of said semiconductor region to be formed with an 
element are source/drain Regions of an FET and 

said opening is a contact hole reaching either of said 
source/drain regions. \ 

59 a A method of manufacturing a semiconductor device 
according to claim* 58, wherein 

a relationship between Vthe optical property of the 
semiconductor region and a d^pth of the damaged layer is 
predetermined by experiment and \ 

said fourth step includes Obtaining the depth of the 
damaged layer from the optical property of the semiconductor 
region evaluated in said second steti and performing light dry 
etching to remove a portion of the semiconductor region 
corresponding to the depth, \ 
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60. A method manufacturing a semiconductor device 

according to claim \ 57 , wherein said fourth step includes 
controlling the condition for the etching process by 
reevaluating the optical property of said semiconductor region 
which varies with the progression of the light dry etching and 
comparing a result of rkevaluation with a result of evaluation 
performed in said second step* 

61 o A method of manufacturing a semiconductor device 
according to claim 60, wherein 

regions of said semiconductor region to be formed with an 
element are source/drain regions of a FET and 

said opening is a contact hole reaching either of said 
source/drain regions < 

62 o A mellhod of manufacturing a semiconductor device 
according to claim 50, said method further comprising, prior to 
said second ste]$, the steps of t 

introducing \an impurity at a high concentration into said 
semiconductor region of said substrate and depositing an 
interlayer insulating film on said semiconductor region; and 

selectively removing said interlayer insulating film by 
plasma etching to \f orm an opening reaching said semiconductor 
region, wherein 

said third step\ includes performing light dry etching with 
respect to the semiconductor region exposed at a bottom surface 
of said opening to remove a damaged layer caused by said plasma 
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etching and predetermining a propey range of the change rate of 
the reflectance of said measurement light when an electric 
property of the semiconductor region is proper and 

said fourth step includes performing said light dry etching 
such that said change rate of "$ne reflectance falls within said 
proper range o ^ 



63 o A method of manuf acturir^y a semiconductor device 
according to claim 49, wherein 

said first step includes farming, as said semiconductor 
region, a first semiconductor region forming a part of a 
semiconductor element and a second semiconductor region to be 
subjected to optical evaluation, 

said second step includes evaluating the optical property 
of said second semiconductor region, 

said third step includes performing the etching process 
with respect to saidf first and second semiconductor regions 
simultaneously, anjj 

said fourth #tep includes controlling the condition for 
said etching process based on the result of evaluating the 
optical_j^oj)^jgg£y of said second semicondu.ctozi-rQ^f»^r 



64 o A method of manufacturing a semiconductor device 
according to claim 63 A wherein said first step includes 
adjusting an impurity \ concentration in said second 
semiconductor region toV be higher than an impurity 
concentration in said first semiconductor region «, 
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65 o A method of manufacturing a semiconductor device 
according to claim a3, said method further comprising, prior to 
said second step, tne step of 

introducing an impurity at a high concentration into said 
second semiconductor Region of said substrate and depositing a 
gate insulating film and a conductive film for a gate electrode 
on said first and second semiconductor regions, wherein 

said third step includes patterning said conductive film 
for a gate electrode and \said gate insulating film by plasma 
etching and predetermining^ a proper range of a change rate of 
a reflectance of said measurement light when an electric 
property of the semiconducto A region is proper and 

said fourth step includes performing said light dry etching 
such that said change rate of the\ref lectance falls within said 
proper range * 

66 o A method of manufacturing^ a semiconductor device 
according to claim 65, wherein a silicpn oxide film is formed 
as said gate insulating film* 



67 o A method of manufacturing a semiconductor device 
according to claim 49, wh^fein said first step includes 
composing a portion ^p* said semiconductor region to be 
subjected to opti,*^! evaluation of n-type silicon,, 
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68. A method! of manufacturing a semiconductor device 
according to clailm 50, wherein said second step includes 
evaluating the charige rate of the reflectance of measurement 
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light by using an ellipsometric spectroscope o 

* / / 

69 • A method of manufacturing a semiconductor device having 

a semiconductor region with a structural disorder developed 

therein, said method comprising the steps oi 

evaluating an optical property of /said semiconductor 

region; and 

performing a heat treatment for recovering said 
semiconductor region from the structural disorder , while 
controlling a condition for the heat/ treatment based on the 
optical property of said semiconductor region evaluated in said 
foregoing step< 

70 . A method of manufacturing a semiconductor device 
according to claim 69, wherein! said step of evaluating the 
optical property Includes the steps ofs 

supplying measurement light/ to said semiconductor region? 

intermittently supplying/ exciting light to said 
semiconductor region; and 

calculating a change ^rate of a reflectance of the 
measurement light by dividing a difference between the 
respective reflectances yfaf the measurement light in the 
presence and absence of ysaid exciting light supplied to said 
semiconductor region by the reflectance of the measurement 
light in the absence oL the exciting light o 

71. A method off manufacturing a semiconductor device 
according to claim/ 70, wherein the change rate of the 
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reflectance of the measurement light of a wavelength of 600 nm 
or less Is calculated in said step of /calculating the change 
rate of the reflectance • 

72 • A method of manufacturing a semiconductor device 
according to claim 71, wher^n th^change rate of the 
reflectance of the measurement^^&^F&t of a wavelength of 300 to 
600 nm is calculated in sai 7 d step of calculating the change 
rate of the reflectance « 

73 o A method of ] manufacturing a semiconductor device 



according to claim 



value in a spectrum o 
the measurement light i 
the change rate of the 

74, A method of 
according to claim 71, 
the measurement light 
to 3.6 eVo 

75 o A method of 
according to claim 
intermittently emittecj 
step of supplying the 

76 o A method of 
according to claim 70, 



70, wherein the change rate of the 
reflectance of the measurement light at a specified energy 
value of the measurement light which provides a near extremal 

the change rate of the reflectance of 
3 calculated in said step of calculating 
reflectance * 

manufacturing a semiconductor device 
wherein said specified energy value of 
is any value included in a range of 3o2 



manufacturing a semiconductor device 
70, wherein said exciting light is 
at a frequency of 1 kHz or less in said 
exciting light, 
manufacturing a semiconductor device 
wherein 
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a proper range of "the dhange rate of -the reflectance of 
said measurement light wMen an electric property of the 
semiconductor region is proper is predetermined and 

said heat treatment is performed in said step of performing 
the heat treatment with \\ respect to the semiconductor region 
such that the change \l rate of the reflectance of said 
measurement light falls within said proper range. 

77 o A method of //manufacturing a semiconductor device 
according to claim 70 J wherein 

a relationship between the change rate of the reflectance 
of the measurement light in said semiconductor region and an 
impurity concentration in said semiconductor region is 
predetermined and 

the heat treatment is performed with respect to said 
semiconductor device in said step of performing the heat 
treatment till the change rate of the reflectance of the 
measurement light in said semiconductor region reaches a value 



corresponding to a 
78 o . A method 

according to claim 
a first semi 



[desired impurity concentration., 
of manufacturing a semiconductor device 
69, wherein 
fconductor region forming a part of a 
semiconductor element and a second semiconductor region to be 
subjected to optical evaluation are preliminarily formed as 
said semiconductor region, 

the optical property of said second semiconductor region is 
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evaluated in said step of evaluating the optical property, and 
said first and secor^S semiconductor regions are 
simultaneously subjected to $he heat treatment in said step of 
performing the heat treatment, while a condition for said heat 
treatment is controlled based on the result of evaluating the 
optical property of said second semiconductor region „ 

79 • A method of manufacturing a semiconductor device 
according to claim 78, wherein said first step includes 
adjusting an impurity concentration in said second 
semiconductor region to be higher than an impurity 
concentration in said first semiconductor region 0 



80 o A method 
according to claim 



of manufacturing a semiconductor device 
59, wherein a portion of said semiconductor 
region to be subjected to optical evaluation is composed of n- 
type silicon.. 

81 o A method ht manufacturing a semiconductor device 
according to claim 59, wherein regions of said semiconductor 
region to be formed with a semiconductor element are 
source/drain regions! <> 

82 * A method of manufacturing a semiconductor device 
according to claim 70, wherein said second step includes 

C2> 11 

evaluating the change rate of the reflectance of the 
measurement light by fusing an ellipsometric spectroscope * 

^ 83 o A method of manuf acturing a semiconductor device having 
semiconductor region, s^id method comprising the steps of t 
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according to c] 



evaluating are^ optical property of said semiconductor 
region; and 

introducing an impurity into said semiconductor region, 
while controlling a condition for the impurity introduction 
based on the optical property of said semiconductor region 
evaluated in said foregoing step. 

84 o A met! of manufacturing a semiconductor device 
iim 83, wherein said step of evaluating the 

optical property!! includes the steps of s 

supplying measurement light to said semiconductor region; 

uy supplying exciting light to said 
semiconductor region; and 

calculating p change rate of a reflectance of the 

by dividing a difference between the 
respective ref ledtances of the measurement light in the 
presence and absence of said exciting light supplied to said 
semiconductor regi&n by the reflectance of the measurement 
light in the absenc^ of the exciting light* 

85 o A method tyf manufacturing a semiconductor device 

wherein the change rate of the 

reflectance of the measurement light of a wavelength of 600 ran 
or less is calculated in said step of calculating the change 
rate of the reflectance. 

86 o A method of| manufacturing a semiconductor device 
according to claim !^5, wherein the change rate of the 
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measurement ligh 



according to claim 



reflectance of the measurement light of a wavelength of 300 to 
600 nm is calculated in/ said step of calculating the change 
rate of the reflectances. 

87 o A method of i manufacturing a semiconductor device 
according to claim /84, wherein the change rate of the 
reflectance of the measurement light at a specified energy 
value of the measurement light which provides a near extremal 
value in a spectrum// of the change rate of the reflectance of 
the measurement lignpt is calculated in said step of calculating 
the change rate of the reflectance o 

88. A meuhod of manufacturing a semiconductor device 
ccording to claim 87, wherein said specified energy value of 
the measurement flight is any value included in a range of 3 0 2 
to 3o6 eV- 
ll 89 o A method ofl manufacturing a semiconductor device 
according to claim TB4, wherein said exciting light is 
intermittently emitted at a frequency of 1 kHz or less in said 
step of supplying the exiting lighto 

90 o A method of manufacturing a semiconductor device 
according to clakm 84 , wherein 

a relationship between an amount of introduced impurity and 
the change rate oA the reflectance of said measurement light is 
predetermined by experiment and 

said impurity Is introduced in said step of introducing the 
impurity into said| semiconductor region such that the change 
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rate of the reflectance of// said measurement light reaches a 
value corresponding to a dssired amount of introduced impurity 0 

91 o A methbd of manufacturing a semiconductor device 
according to clakm 83, wherein 

a first semiconductor region forming a part of a 
semiconductor elemen&^and a second semiconductor region to be 
subjected to oj^lcalx evaluation are preliminarily formed as 
said semi conduct M region, 

the optical property of said second semiconductor region is 
evaluated in said step of evaluating the optical property, and 

the impurity is\ introduced into said first and second 
semiconductor regions simultaneously in said step of 

introduction is controlled based on the result of evaluating 
the optical property of\said second semiconductor region 0 

92 o A method of manufacturing a semiconductor device 
according to claim 83, wherein said third step includes 
introducing said impurity by plasma doping ♦ 

93 o A method of manufacturing a semiconductor device 
according to claim 83, wherein said impurity is an n-type 
impurity • 

94 o A method of manufacturing a semiconductor device 
according to claim 83, wherein regions of said semiconductor 
region to be formed with a \emiconductor element are 
source/drain regions. 
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f 95 «, A metpod of manufacturing a semiconductor device 

according to claim 84, wherein said second step includes 

If ^ 

evaluating toe change rate of the reflectance of the 
measurement iJght by using an ellipsometric spectroscope „ 

96 * A method of manufacturing a semiconductor device, said 
method comprising; 

a first step of forming a substrate having a semiconductor 
region; 

a second step of evalii^ting an optical property of said 
semiconductor region; 

a third step of forming a\ thin insulating film on said 
semiconductor region ; and 

a fourth step of controlling a ^condition for the formation 
of said insulating film based on the\optical property of said 
semiconductor region evaluated in said\second step. 

97 o A method of manufacturing a semiconductor device 
according to cla^m 96, wherein said second step includes the 
steps ofs 

supplying measurement light to said semiconductor region; 
intermittently! supplying exciting light to said 
semiconductor regicm; and 

calculating a Ichange rate of a reflectance of the 
measurement light fey dividing a difference between the 
respective reflectances of the measurement light in the 
presence and absence pf said exciting light supplied to said 
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semiconductor region by the reflectance of "the measurement 
light in the absence of the exciting light* 

98 o A method of manufacturing a semiconductor device 
according to claim 97, wherein the change rate of the 
reflectance of the measurement /light of a wavelength of 600 nm 
or less is calculated in said //step of calculating the change 
rate of the reflectance* 

99 * A method of manufacturing a semiconductor device 
according to claim 98, wflierein the change rate of the 
reflectance of the measurement light of a wavelength of 300 to 
600 nm is calculated in ^jaid step of calculating the change 
rate of the reflectance* 



100 « A method of m 



nufacturing a semiconductor device 
according to claim 97,1 wherein the change rate of the 
reflectance of the measi rement light at a specified energy 
value of the measurement j light which provides a near extremal 
value in a spectrum of the change rate of the reflectance of 
the measurement light is Calculated in said step of calculating 
the change rate of the reflectance* 

101 * A method of \ manufacturing a semiconductor device 
according to claim 100, wherein said specified energy value of 
the measurement light is any value included in a range of 3*2 
to 3.6 eV* 

102* A method of manufacturing a semiconductor device 
according to claim 97, wherein said exciting light is 
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that: -the change 



intermittently emittedSat a frequency of 1 kHz or less in said 
step of supplying the eaiciting light* 

103 o A methdfd of mWuf acturing a semiconductor device 
according to clalp 97, wherein 

a proper range of the change rate of the reflectance of the 
measurement ligh'l; when an electric property of the insulating 
film is proper i ; predetermined by experiment and 

said fourth ftep includes forming the insulating film such 
rate of the reflectance of the measurement 
light measured jjjn said second step falls within said proper 
range < 

104 o A methcbd of manufacturing a semiconductor device 
according to clai|jm 97, wherein 

ep includes measuring the change rate of the 
le measurement light in the semiconductor 
insulating film is formed thereon and 
said fourth st&p includes controlling a condition for the 
formation of the insulating film by remeasuring the change rate 
of the reflectance of the measurement light in said 



said second s 
re f 1 ec t ance of t ! 
region before sal 



semiconductor regioi 
formation of the i: 
remeasurement with 
second step « 



which varies with the progression of the 
sulating film and comparing a result of 
result of measurement performed in said 



105 o A method of manufacturing a semiconductor device 



according to claim 96 , wherein 
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said first step\ includes forming, as said semiconductor 
region, a first semiconductor region forming a part of a 
semiconductor element \ and a second semiconductor region to be 
subjected to optical evaluation, 

said second step includes evaluating the optical property 
of said second semiconductor region, 

said third step includes forming the insulating film on 
said first and second semiconductor regions simultaneously, and 

said fourth step includes controlling a condition for the 
formation of said insulating film based on the result of 
evaluating the optical property of said second semiconductor 
region o 

106 o A method of manufacturing a semiconductor device 
according to claim 105, wherein said first step includes 
adjusting an impurity concentration in said second 
semiconductor region to be higher than an impurity 
concentration in said first semiconductor region. 

107 * A method of manuf acturing\ a semiconductor device 
according to claim 96, wherein sails first step includes 
composing a portion of said semiconductor region to be 
subjected to optical evaluation of n-typk silicon - 

108 o A method of manufacturing a semiconductor device 
according to Alaim 97, said method further comprising, after 
said fourth step, the step of 

judging the formed insulating film to be good or no good 
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based on a relationship predetermined by experiment between the 
change rate of the reflectance of /said measurement light and an 
electric property of the insulating film* 

109. A method \>f manufacturing a semiconductor device 
/according to claim 9^, wherein a silicon oxide film is formed 
as said insulating film in said third step, 

110 o A method of \ manufacturing a semiconductor device 
according to claim 96, wherein a gate insulating film is formed 
as said insulating film in said third step. 

111. A nfethod of manufacturing a semiconductor device 
according to II claim 97, wherein said second step includes 

u ° 

evaluating trie change rate of the reflectance of the 
measurement light by using an ellipsometric spectroscope. 

^112. A method of manufacturing a semiconductor device, said 
method comprising: 

a first step wf forming a substrate having a semiconductor 
region and a thin ^.nsulating film overlying the semiconductor 
region; 

a second step ofv evaluating an optical property of said 
semiconductor region; 

a third step of removing said insulating film by dry 
etching ; and 

a fourth step of controMing a condition for the removal of 
said insulating film based c^n the optical property of said 
semiconductor region evaluated\in said second step. 
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113. A method of manufacturing a semiconductor device 
according to claim 112, {herein said second step includes the 



steps ofs 

supplying measuremeri 
through said insulating 

intermittently sup 
semiconductor region thr 

calculating a chang 
measurement light by d 



light to said semiconductor region 
ilm; 

lying exciting light to said 
igh said insulating film? and 

rate of a reflectance of the 
[viding a difference between the 
respective reflectances if the measurement light in the 
presence and absence of sitd exciting light supplied to said 
semiconductor region by tL reflectance of the measurement 
light in the absence of the| exciting light- 



114 o A method of manu 



according to claim 113, 



racturing a semiconductor device 
according to claim 113, {herein the change rate of the 
reflectance of the measurement light of a wavelength of 600 nm 
or less is calculated in said step of calculating the change 

rate of the reflectance. 

115. A method of manufacturing a semiconductor device 
according to claim 114, therein the change rate of the 
reflectance of the measurement light of a wavelength of 300 to 
600 nm is calculated in said step of calculating the change 
rate of the reflectance. 

116. A method of manufacturing a semiconductor device 

^herein the change rate of the 
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reflectance of -the measurement! light; at: a specified energy 
value of the measurement light/which provides a near extremal 
value in a spectrum of the cHrange rate of the reflectance of 
the measurement light is calculated in said step of calculating 
the change rate of the reflectance. 

117* A method^ of manufacturing a semiconductor device 
ccording to claim f-16, wherein said specified energy value of 
the measurement light is any value included in a range of 3.2 
to 3,6 eVo 

118. A method of \ manufacturing a semiconductor device 
according to claim 11$, wherein said exciting light is 
intermittently emitted at^a frequency of 1 kHz or less in said 
step of supplying the exciting light. 

119 . A method of manufacturing a semiconductor device 
according to claj|n 113, wherein 

a proper range of the change rate of the reflectance of the 
measurement light! when the removal of said insulating is 
properly completed! is predetermined and 

said fourth step includes performing dry etching with 
respect to the insulating film such that the change rate of the 

measurement light measured in said second 
id proper range. 

f manufacturing a semiconductor device 
according to claim 4113, wherein 

said second step|includes measuring the change rate of the 
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reflectance of the 
step falls within s 
120. A method 



reflectance of the measurement lightf in the semiconductor 
region when said insulating film is fformed thereon and 

said fourth step includes controlling a condition for the 
removal of the insulating film by yfiremeasuring the change rate 
of the reflectance of the measurement light in said 
semiconductor region which varied with the progression of the 
removal of the insulating film and comparing a result of 
remeasurement with a result o# measurement performed in said 
second step« 

121 o A method of manufacturing a semiconductor device 
according to claim 112, wherein 

said first step includes forming, as said semiconductor 
region, a first (semiconductor region forming a part of a 
semiconductor element and a second semiconductor region to be 
subjected to optical evaluation, 

said second step \i nclud © s evaluating the optical property 
of said second semiconductor region, 

said third step includes performing an etching process with 
respect to said first ^ and second semiconductor regions 
simultaneously, and 

said fourth step includes controlling a condition for said 
etching process based on the result of evaluating the optical 

\ 

property of said second semiconductor region « 

122 o A method of manuf actuting a semiconductor device 
according to claim 121, wherein\said first step includes 
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adjusting an impurfrty concentration in said second 
semiconductor region \ to be higher than an impurity 
^concentration in said first semiconductor region o 

123 • A method of / manufacturing a semiconductor device 
according to claim 1U2JJ wherein said first step includes 
composing a portion of| said semiconductor region to be 
subjected to optical evaluation of n-type silicon . 

124. A method of manufacturing a semiconductor device 




according to claim 112, wherein a silicon oxide film is formed 
as said insulating film in Isaid first step* 

125. A method of manufacturing a semiconductor device 
according to claim 112, wherein a gate insulating film is 
formed as said insulating filV in said first step. 

126 o A method of manufacturing a semiconductor device 
according to claim 125, whereim 

said first step includes fo&ming a conductive film for a 
gate electrode on said gate insulWting film and 

said third step includes sequentially pattering said 
conductive film for a gate electrode and said gate insulating 
film. 

127 o A Method of manufacturing a semiconductor device 
according to ^ claim 113, wherein said second step includes 
evaluating tHJp change rate of the reflectance of the 
measurement licftrt by using an ellipsometric spectroscope • 

128 . A method of controlling an apparatus for manufacturing 
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a semiconductor device comprising a chamber for containing a 
substrate having a semiconductor region, processing means for 
performing processing with respect to said substrate in said 
chamber, first light supplmng means for intermittently 
supplying exciting light to tpe semiconductor region of said 
substrate placed in said chamber, a second light supplying 
means for supplying measurement light to said semiconductor 
region, and reflectance measuring means for measuring a 
reflectance of the measurement light supplied to said 
semiconductor region, said/ method comprising s 

a first step of supplying the measurement light to said 
semiconductor region; 

a second step of intermittently supplying the exciting 
light to said semiconductor region; 

a third step of | calculating a change rate of the 
reflectance of the measurement light by dividing a difference 
between the respective //reflectances of the measurement light in 
the presence and absence of said exciting light supplied to 
said semiconductor region by the reflectance of the measurement 
light in the absence pf the exciting light; 



a fourth step oi 
specified time til 



operating said processing means for a 
the change rate of the reflectance 



calculated in said t|iird step reaches a specified value; and 

a fifth step of monitoring said specified time in said 
fourth step and outpi|tting a signal for causing maintenance to 
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be performed with respect to s/id apparatus for manufacturing 
^e semiconductor device whe/ said specified time exceeds a 

limit value. 

139. A method\of controlling an apparatus for manufacturing 
7a semiconductor dlvice according to claim 128. wherein said 
'processing means generates a plasma in said chamber and 

performs etching wiVh respect to said semiconductor region by 

using the generated fclasma. 

130. A method of controlling an apparatus for manufacturing 
a semiconductor devici according to claim 128, wherein said 
processing means generates a plasma in said chamber and 
performs light dry etchiL by using the generated plasma so as 
to remove a damaged lay! caused by etching performed with 
respect to said semiconductor region. 

131. A method of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein said 
processing means introduces an\impurity into said semiconductor 
region* 

132. A method of controlling\n apparatus for manufacturing 
a semiconductor device according^ claim 128, wherein said 
processing means performs annealing after impurity ions are 
implanted in said semiconductor region. 

133. A method of controlling an apparatus for manufacturing 
a semiconductor device according to kaim^l28, wherein said 
processing means forms a thin insulating film on said 

155 

1 



a? 

c 



semiconductor refiiiono 

134 o A method Af controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein 

a thin insulating film has been formed on said 
semiconductor region\and 

said processing mqans performs dry etching to remove said 
insulating film from top surface of said semiconductor 
region „ 

135 * A method of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein said 

\ 

reflectance measuring means ^measures the reflectance of the 
measurement light of a wavelengrth of 600 ran or less. 

136 o A method of controlling an apparatus for manufacturing 
a semiconductor device according \to claim 135, wherein said 
reflectance measuring means measures the reflectance of the 
measurement light of a wavelength of^OO to 600 nnu 

137 o A metftod of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein the 



change rate of 



the reflectance of the measurement light at a 



specified energy value of the measurement light which provides 



a near extremal 
reflectance of 



value in a spectrum of the change rate of the 
tie measurement light is calculated in said step 
of calculating iBhe change rate of the reflectance o 

138 o A method of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein said 
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reflectance measuringV means measures the reflectance of the 
reflected light of a specified wavelength by using an optical 
iltero 

139 * A method of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein said 
semiconductor region is composed of n-type silicon * 

140 o A method of controlling an apparatus for manufacturing 
a semiconductor device according to claim 128, wherein said 
exciting light is intermittently emitted at a frequency of 1 
kHz or less in said step of supplying the exciting light o 
^ 14i<, A semiconductor device comprising: 
a substrate ; 

a first semiconductor region^ provided in a top surface of 



said substrate to form a part of a semiconductor element to be 



formed on the substrate; and, 



a second semiconductor^ region having an optical property 



monitored during processing performed/ in said first 



semiconductor region , 



/ 



142 o. A semiconductor device according to 

. JL h ■ y 



1 /■ 

claim 141, wherein 



said second semiconductor/ regioji^is provided in a region other 

f i k 



than a region to be formed with a semiconductor chip including 

,| / 

said semiconductor / element . 



143 • A semiconductor device according to claim 142, wherein 
said second semiconductor region is provided in the region to 
be formed wi/th the semiconductor chip including said 
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semiconductor element;. 

144. A semiconductor device according to claim 141, wherein 
said second semiconductor regionA's composed of a semiconductor 
material to be used for/mon^oring by optical^modulation 
re f lec t ance spectrophotometry . 



145. A semiconductbr device according -to claim 141, wherein 

/ // V ^ 

said second semiconductor region is composed of n-type silicon. 
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